A fter harvesting the grain from a field of corn, leaves, stalks, and even some cobs remain. This residue, called corn stover, can be left in the field to return organic matter and nutrients, promote soil health, and help to reduce erosion. Stover can also be harvested and used as livestock feed or as feedstock for cellulosic ethanol production. Using stover in this way removes organic matter from the agroecosystem, but for a cash-strapped farmer, it may make or break their profits for the season.
Stewart and colleagues wanted to explore the short-and long-term impact of stover removal on the microbial community in no-till continuous corn systems. They established an experiment, which ran for seven years in Colorado. The site consisted of irrigated, no-till, continuous corn. The treatments included three levels of N fertilizer and comparing full retention of corn stover with partial removal of stover. The partial-removal treatment harvested an average of 66% of dry stover mass. The expectation, Stewart explains, was "no-tillage should mitigate the negative soil health impacts of stover removal, but we still expected to see a slight deterioration in microbial biomass since the system was already loosing soil C." The results of this study were recently published in the Soil Science Society of America Journal (https://bit.ly/2Gpl9ge).
In general, the partial stover removal treatments had poorer soil health. This included lower soil organic carbon, soil N, and soil microbial biomass. These differences were expected, as removing organic matter from the system reduces nutrient inputs and provides less energy to the microbial community. It is notable that the decrease in soil microbes occurred rapidly, and after seven years, partial-removal treatments lost 40% of microbial biomass compared with full retention. While this is a dramatic decrease, there may be hope for recovery in these soils as the microbial community was similar between the stover treatments.
The researchers also report one surprising finding. They observed that the amount of new, plant-derived carbon, particulate organic matter, increased 11% in partial removal compared with full retention. Stover removal allows the soil to warm faster, and reach greater temperatures, which can stimulate root growth in corn crops. "Stover removal may have increased root growth, promoting [particulate
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• In the western Great Plains, farmers planting corn in irrigated, no-till fields often harvest corn stover.
• Stover removal results in a decrease in soil organic carbon, soil N, and soil microbial biomass.
• Stover removal was also associated with an increase in particulate organic matter carbon.
• While no-till practices typically improve soil health, long-term stover removal may be harmful to the soil microbial community in irrigated systems. Understanding the impacts of aboveground management on the microbial community in the root zone is essential to maintaining long-term soil health and productivity. This study demonstrates how unexpected results can provide a greater understanding of the impacts of management on soil microbes. More importantly, the results indicate that it would be better for soil health to maintain stover on the landscape. The rapid decrease in the microbial biomass observed when stover is removed is concerning from an ecological perspective. Stewart suggests that irrigated systems may be particularly sensitive to management changes and that greater caution should be taken to maintain the soil health and microbial communities in irrigated agroecosystems. sible questions that students might ask and try to cater your lecture or laboratory to address those questions.
Be Honest: Don't panic if you, as a GTA, are surprised by a student's inquiry about the lecture or laboratory topic. When a question is asked that you do not know the answer to, be honest. Explain to the student that he or she has raised a great question and that you will investigate it. We have found that following up with the student about the inquiry as soon as possible after class is a successful approach. Judging on the interest level of the other students when the question was asked, it is sometimes beneficial to begin the next class session restating the question and providing the answer to all the students.
Be Active: As a GTA, make sure that your students know you are available to assist them. Initiate thought-provoking, scientific conversations with students. Taking time to interact with students lets them know that you care about their progress and development in the subject area.
Be Flexible: It is important to understand that students have many diverse backgrounds and learning styles. As a GTA, you should be flexible and considerate in the way you approach students and their learning styles. Be prepared to explain concepts in several different ways or using different media such a graphs, printed material, or demonstrations.
Seek Guidance and Mentorship:
There are several resources available to GTAs. These include the primary course instructor, colleagues, and books for teaching and learning STEM. We especially enjoy the book Teaching and Learning STEM: A Practical Guide.
1 In addition, many universities provide GTA workshops and seminars at the beginning of each semester for new and experienced GTAs. Finally, graduate students can complete courses that focus on topics such as contemporary pedagogy, which could serve as a stepping stone to a certificate or specialization in pedagogy.
Being a GTA is an excellent way to compliment your graduate research and expand your skill set. Overall, the discussion points raised in this article can help graduate students reap the benefits, and conquer the challenges, associated with being a GTA.
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